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PRODUCTION, PRICES, AND AGGREGATE VALUES 

OF CROPS 



THE prices of such commodities as cotton, wheat, 
and sugar are supposed to move upward, in gen- 
eral, when crops are small and to move downward when 
crops are large. The prices of these commodities are 
also subject to the underlying business forces which 
cause general prices to move with the business cycle. 
Which one of these two price tendencies for crops is the 
more important? In investigating this question we will 
consider the relation between, first, the volume of 
physical production of 12 leading crops of the United 
States and their prices, second, the volume of physical 
production and aggregate values.- The figures for 
physical production, prices, and values by years for the 
period 1879-1920 are given in the accompanying table. 

An examination of these figures shows that during the 
period 1879-96 the physical volume of crops produced 
in the United States rose steadily; on the other hand, 
the prices at which these crops were sold declined almost 
as constantly. Throughout the period 1897-1914 phys- 
ical production of crops continued to increase, and 
their prices, reversing the movement of the preceding 
period, also moved upward. Thus we see that the long- 
time trend of crop production over these 35 years was a 
rising one, coincident with the growth of population * 
while the secular movements of agricultural prices 
showed the same characteristics as did those of the 
general price level, i. e., downward until 1896, then 
upward. 

Our primary interest, however, is not in the long-time 
changes, but rather in the fluctuation within shorter 
intervals. Our next step, therefore, is to secure "cor- 
rected figures " by (1) ehminating the long-time move- 
ments, or secular trends, which have just been described, 
and (2) reducing the two sets of figures to comparable 
size. 2 

An examination of these corrected figures (see Chart 
I) clearly reveals the fact that those wave-like or cyclical 
movements which are characteristic of the changes in 
industrial and business conditions are not marked in 
either the prices or the physical production of crops. 
On the contrary, there are in the two latter series de- 
cided oscillatory tendencies. For the corrected figures, 
1879-1914, there are out of a total of 34 cases, 23 in 
which the movements in crop prices for consecutive 
years are in opposite directions and 26 in which the fluc- 
tuations of the production index for consecutive years 
are in opposite directions. 

1 For charts of the production index and for a comparison of the relative 
changes in agricultural production and in population, see the Review for 
September 1920, pp. 255-256. 

2 The process employed is fully explained in the Review for February 
1920, pp. 40-41. 

8 The coefficient of correlation between the year-to-year differences of 
the original indices is slightly lower, numerically, being —.82. The correla- 
tion coefficient between the corrected figures is —.79, indicating that these 
figures have almost as close an inverse agreement as have their year-to-year 
differences. 

[34] 



Index of Physical Production, Index of Prices, and 
Relative Aggregate Values of Twelve Leading 
Crops in the United States,* 1879-1920 

(Arithmetic average for IQ09-13 = 100) 



Year 


Index of 

physical 

production 


Price 
index 


Relative 

aggregate 
value 


Year 


Index of 

physical 

production 


Price 
index 


Relative 

aggregate 
value 


1879 


47.I 


83.1 


41.7 








. . • 


1880 


5i-o 


86.6 


46.1 








• •• . 


l88l 


4i-5 


1 10.4 


48.5 


I9OI 


71.8 


85-3 


63-5 


1882 


53-3 


88.3 


48.8 


1902 


9I.4 


72.0 


67.4 


1883 


52-5 


80.6 


43-9 


1903 


84.4 


80.2 


68.6 


1884 


56-7 


70.9 


41.6 


I904 


93-3 


8o.2 


75-6 


1885 


57-i 


71.1 


41.4 


I905 


94-5 


78.4 


74-9 


1886 


54-9 


7i-5 


40.2 


1906 


100.5 


77-7 


78.5 


1887 


53-3 


81. 1 


44.1 


I907 


90.4 


94.4 


86.9 


1888 


60.8 


73-3 


45-8 


1908 


95-5 


94.2 


9i-5 


1889 


63-7 


62.2 


40-3 


I909 


95-° 


103. 1 


99.1 


1890 


55-8 


86.1 


48.6 


I9IO 


99.1 


96.4 


96.1 


1891 


70.4 


72.6 


53-7 


I9II 


94.1 


i°3-5 


98.7 


1892 


60.3 


73-4 


45-8 


1912 


III.O 


90.6 


101.0 


1893 


61.4 


67.2 


43-4 


1913 


98.2 


106.4 


105. 1 


1894 


60.5 


66.2 


41.8 


I914 


108.5 


93-6 


105.4 


1895 


70-3 


56.0 


4o-3 


1915 


ii3-4 


97-8. 


114.7 


1896 


75-7 


5i-9 


41.0 


I916 


100.4 


148.5 


150.6 


1897 


76.7 


59-3 


47.6 


1917 


108.5 


202.8 


224.2 


1898 


83.4 


56.3 


48.6 


1918 


107. 1 


213.9 


234.1 


1899 


80.4 


61.2 


50.6 


1919 


110.6 


230.1 


2594 


I9OO 


80.9 


70.8 


57-8 


1920 


1 16.0 


i3i-9 


165.5 



* The crops included are: corn, cotton, hay, wheat, oats, white potatoes, 
sugar, barley, tobacco, flaxseed, rye, and rice. The prices and values used 
are in general farm prices or values as of December 1 of each year, transcribed 
directly from the Yearbook of the Department of Agriculture. Where farm 
prices or values were not available; as for sugar, 1879-1920, flaxseed, 1890- 
1901, rice, 1879-1903, and tobacco, 1897-98, annual values as of December 1 
approximately were computed, and, in the case of the three crops last named, 
were adjusted to the farm values quoted for other years. The values for 
cotton were computed by multiplying the annual production by farm prices 
quoted in the Yearbook. The sources of the data employed in the construc- 
tion of the physical production index are stated in the Review for September 
1920, pp. 249-253. 

The indices for prices and for production were secured in each case by 
expressing the actual items of the constituent series as percentages of their 
respective arithmetic averages for 1909-13, and then taking weighted geo- 
metric means of these relatives, using as weights the average annual values 
of the various crops for the five-year period 1909-13. The index of physical 
production was published in the Review for September 1920, p. 255. 

The relative aggregate values were secured by expressing the total annual 
value of the crops in each year as a percentage of their average total value for 
1909-13. 

Chart I shows the striking inverse correlation of crop 
prices and production. It will be seen that in 30 out of 
the 34 years, prices and production moved in opposite 
directions. The degree of the inverse correlation be- 
tween the year-to-year changes of the two series is ex- 
pressed by the coefficient — .88 3 where a coefficient of 
— 1. 00 would indicate that the year-to-year fluctuations 
agreed perfectly, but were in opposite directions, and a 
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1879 1885 1890 1893 1900 1905 1910 

Chart I. — Comparison or Corrected Figures for Index of Physical Production of Crops and Index of Crop Prices 
(The long-time movements, or secular trends, have been eliminated, and the two series have been expressed in comparable units.) 



1913 



coefficient of +1.00 would indicate that the year-to- 
year movements agreed perfectly and were in the same 
direction. 

In the Quarterly Journal of Economics for February 
1921, p. 238, Professor Henry L. Moore presents indices 
of yield per acre for six leading crops whose combined 
values in 191 9 constituted 90 per cent of the total value 
of the crops used in our index of production. 1 Thus, the 
data upon which Professor Moore bases his index are 
but little less extensive than those used by us. Although 
the methods of computation used in the two cases differ 
somewhat, it is worth while to compare the fluctuations 
of our index of crop production with those of Professor 
Moore's index of crop yield per acre (Chart II). Both 

1 The latter in turn constituted 79 per cent of the value of all crops 
produced. 

2 These units are the standard deviations, 1879-1013 and 1882-1913, 
respectively. 



series have been corrected by the elimination of long- 
time movement, or secular trend, and they have been 
expressed in comparable units. 2 In spite of the differ- 
ences in the methods of computation of the two indices, 
the correlation between the corrected figures for pro- 
duction and yield is a very close one indeed; the coeffi- 
cient is +.92, where it will be remembered + 1.00 
would indicate perfect agreement. The correlation 
between the. year-to-year changes is slightly higher, 
being +.95. These results show that there is a very 
close correspondence between the changes in yield per 
acre and those in total production; that is, it appears 
that the primary cause for changes in aggregate produc- 
tion are oscillations in the yields per acre. 

The physical volume and the aggregate value of the 
12 crops were uncorrelated during 1879-1914. In 18 
cases, they moved in the same direction from year to 




1879 



1885 



1890 



1895 



I900 



1905 



1910 



19)3 



Chart II. — Comparison of Corrected Figures for Index of Physical Production of Crops (the Full Line) and Index of Yield 

per Acre of Crops (the Dotted Line) 

(The long-time movements, or secular trends, have been eliminated, and the two series have been expressed in comparable units.) 
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year; in 17 cases, they moved in opposite directions. 
The degree of correlation is numerically expressed by the 
coefficient— .04, where o denotes lack of either direct or 
inverse correspondence. 

The aggregate value of crops depends much more 
upon prices than upon the volume of crops; the year- 
to-year changes of index numbers of physical production 
and of value show agreement in direction for 21 out of 
35 years, 1879-1914. The coefficient of correlation 
between these year-to-year changes is + .52, compared 
with —.04 for production and aggregate values. 

We have found, then, that (1) the production and 
prices of agricultural commodities do not exhibit cyclical 
or wave-like movements such as appear in the changes 
of general business conditions and of the general com- 
modity price level, but rather show oscillatory year-to- 
year fluctuations; (2) there is a very high correlation 
between the changes in yield per acre and those in total 
production of crops; (3) there is a close inverse agree- 



ment between the changes in the index numbers of crop 
prices and production; (4) the aggregate value of crops 
depends very much less upon variations in production 
than upon variations in prices. 

Coefficients of Correlation for Physical Production, 
Yield per Acre, Prices, and Total Values of Crops 



Series 


Between 

first 

differences 

of actual 

indices 


Between 
corrected 
figures* 


Between 

first differ- 
ences of 
corrected 
figures * 


Physical production and yield per acre f 

Physical production and prices J 

Physical production and total values J 

Prices and yield per acre f 

Prices and total values J 


-.82 
-.04 

+•52 


+ .92 

-•79 
-.69 


+•95 
-.88 

-83 







* In the corrected figures the long-time trends have been eliminated. 
f Based upon data for the period 1882-1914. 
J Based upon data for the period 1879-1914. 



